Umbilical hernias are estimated to occur in up to 20% of patients with long-standing cirrhosis and ascites. Complications such as strangulation and infarction of the bowel or rupture of the bowel loops and/or hernia sac are uncommon but potentially life-threatening consequences. Often these events happen in association with abdominal trauma or after procedures such as paracentesis. Spontaneous rupture is more likely in cases where strangulation and subsequent necrosis of the bowel has weakened and thinned the incarcerated intestinal wall.
INTRODUCTION
Cirrhosis of the liver is a major cause of morbidity and mortality in the United States with an excess of 36 000 deaths per year, 18 000 of which are alcohol-related (1) . Complications due to cirrhosis are numerous and can vary from benign to fatal. Of interest in this case is the presence of an incarcerated umbilical hernia in the setting of ascites. This combination of findings predisposes a patient to rupture of the hernia sac or bowel which carries a high mortality rate (2) .
The umbilicus on the anterior abdominal wall is an anatomic remnant from the attachment of the umbilical cord during development, which persists into adulthood as a cutaneous scar. The network of ligaments underlying the umbilicus forms a fibrous ring centered beneath the scar. There is little to no subcutaneous tissue or muscle at this spot, which creates a weak spot in the abdominal wall. Other anatomical weak points include the femoral canal and sites of prior surgical scars (known as incisional hernias). Umbilical hernias are common in infants before the fibrous ring has time to fully develop and while the abdominal muscles are weak. Most umbilical hernias at this age involute spontaneously within a few years (3). In adults, umbilical hernias are estimated to occur in up to 3% of the general population, but can be seen in as many as 20% of patients with recurrent or longstanding ascites (4) .
Umbilical hernias are more common in patients with ascites due to the accumulation of fluid in the abdominal cavity, leading to a marked increase in intra-abdominal pressure. The increased intra-abdominal pressure causes the fibrous ring below the umbilicus to dilate and allows herniation of the peritoneum (5) . Over time, if the umbilical ring becomes large enough, a loop of small bowel can also extrude into the hernia sac. Subsequent reductions in intra-abdominal pressure and partial closure of the umbilical ring can cause incarceration of the loop of bowel within the hernia sac. This has been reported to happen secondary to therapeutic paracentesis, portal venous shunting, or medical diuresis with large volume ascites fluid removal and decompression of the abdomen (6-9). The entrapped bowel loop now has a compromised vascular supply, leading to ischemia and edema, with necrosis and potential rupture if the hernia is not reduced (10) .
The entrapped loop of bowel is also in a compromised anatomic position, rendering it vulnerable to trauma. Direct blows to hernia sacs have resulted in rupture of inguinal hernias and incarcerated loops of bowel (11) . Indirect trauma can cause a shearing-type injury to the intestine due to the presence of an anchor point where the bowel enters the hernia sac (12) . Finally, even minor increases in abdominal pressure such as with coughing (13) or straining (14) have been reported to cause rupture of hernia sacs and transection of incarcerated bowel loops. Cutaneous disorders such as maceration, cellulitis, and other local complications lead to ulceration and predispose the underlying hernia sac and bowel loop to infection and possible rupture, especially in cirrhotic patients with poor nutrition and wound healing (3).
CASE DESCRIPTION
A 63-year-old male with a history of alcohol abuse, cirrhosis, and smoking was found expired on his couch. He had last spoken to his mother approximately 30 minutes prior and had no specific complaints. An investigator responded to the scene and found him seated on the couch in the same position as when he was last seen. He was wearing a shirt and shorts that were soaked anteriorly with blood-tinged fluid (Image 1). His abdomen was noted to be distended and firm. Beneath the waistband of the shorts was a large, protruding, ulcerated mass at the umbilicus which was found to be the source of the fluid. A large area of red-black skin discoloration was seen surrounding the mass.
At autopsy, the mass was revealed to be an umbilical hernia containing perforated and necrotic small bowel. A 22.9 x 10.2 cm area of red-black macerated skin surrounded the base of the ulcer (Image 2). On the surface of the hernia sac was a 3.8 x 3.8 cm transcutaneous ulcer that communicated with the peritoneal cavity and allowed the leakage of ascites fluid (Image CASE OF THE MONTH 3). Peritonitis was evident by diffuse, yellow-grey fibrinopurulent exudates and a dull grey discoloration of the peritoneum (Image 4) . The peritoneum surrounding the base of the hernia was black-gray and necrotic (Image 5). The loop of entrapped bowel had an approximately 5.1 cm area of transmural necrosis with perforation (Image 6). The liver was shrunken, firm, and showed bridging fibrosis histologically.
The case was certified as peritonitis and spontaneous perforation of small intestine due to strangulated and infarcted small intestinal umbilical hernia with other conditions of chronic ethanol abuse with cirrhosis and ascites. The manner was natural.
DISCUSSION
Our patient had a history of long-standing and recurrent ascites and had undergone a prior therapeutic paracentesis within the last year, but had not been seen by a doctor for some time. The skin overlying his hernia was ulcerated, which allowed the leakage of ascites fluid and caused maceration of a large area of his abdominal skin. This likely led to local inflammation and subsequent cellulitis of the skin immediately surrounding the base of the hernia. The strangulated loop of bowel within the hernia sac become ischemic, necrotic, and then perforated. The peritoneal cavity was then compromised to the outside environment through the cutaneous ulcer and to the intraluminal contents During the investigation, the decedent's family members did not provide a history of trauma to the abdomen or elsewhere. In addition, his last therapeutic paracentesis was approximately six months prior and likely unrelated to his current situation. Interestingly, despite the active diffuse peritonitis, the decedent had no specific complaints shortly before his death and he was found in the same seated and resting position in which he was last seen alive. Since no specific antecedent event was identified, we consider this a case of spontaneous perforation of the small bowel secondary to strangulation and infarction in the setting of an ulcerated umbilical hernia. Physicians who have the opportunity to certify these deaths should be aware of the potential perimortem triggering events such as trauma or therapeutic interventions, but should not hesitate to ascribe the cause of death to spontaneous rupture of the bowel if appropriate to the case. Image 2: At autopsy, maceration surrounding the umbilical hernia was observed.
